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PARTICULARS 

1. Name of Invention 
Surface cleaning process 

2. The Scope of Patent Application 

1. The process, whose main component is one of the aqueous 
dispersion composites (a), (b) and (c) described below, consists 
of: (1) applying a film-foaming aqueous dispersion composite on the 
surface of a material; and (2) after drying, peeling off the formed 
continuous film together with staining material adhered to the 
surface . 

Aqueous Dispersion Composites 
(a) An aqueous dispersion composite obtained by a consecutive 
emulsion polymerization of at least 2 monomer components which 
consist of 1 or more than 2 kinds of radically polymerisable 
unsaturated monomers, whereby the difference between the maximum 
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and minimum glass transitional temperatures is more than 30 degrees 
C when each monomer is polymerized. 

(b) The mixture of at least 2 aqueous dispersion composites 
obtained by an emulsion polymerization of 1 or more than 2 kinds 
of radically polymerisable unsaturated monomers, whereby the 
difference between the maximum and minimum glass transitional 
temperatures of each polymer is more than 30 degrees C. 

(c) The mixture of the aqueous dispersion composite described 
in (a) and the mixed aqueous dispersion composite described in (b) . 
3. Detailed Description of Invention 

This invention concerns a cleaning process of a stained surface 
of a mater ia 1 . 

Stained materials, such as a dusty window pane, has been 
hitherto cleaned first by applying water, a cleanser, or solvent, 
and then dried with a rtfg or a piece of paper; however, it has been 
difficult to clean the surface completely without repeating the 
same movements many times. 

Applicant has developed a cleaning process (Patent publication 
1982-58999), which involves a simple removal of a film which mainly 

consists of a particular polymer obtained by mixing 1 or 2 

kinds of -ethylate unsaturated monomers formulated on the 

surface of a material, whereby a stained surface is instantly and 
easily cleaned without repetitious movements. However, the 
subsequent research has discovered certain inconveniences in 
putting the process into actual use through the said process under 
some circumstances. For example, when the film is removed after 



a relatively long lapse of time, a removal resistance may become 
somewhat strong, or upon removal the film may become too soft or 
too fragile according to its temperature. 

Inventors, after diligent efforts and experiments to eliminate 
the inconveniences concerning the said process, have completed the 
present invention. 

Therefore, as applied to a cleaning process of a stained surface 
of a material, i.e., a creation of a uniform continuous film by 
applying and drying the composites, and removal of the staining 
material adhered to the surface by removing the said continuous 
film, the purpose of the present invention is to provide a process 
with an aqueous dispersion composite, which: (1) possesses an 
excellent adhesiveness to a staining material and yet its removal 
from the surface is relatively easy; and (2) does not alter its 
removal resistance between the film-forming and the time of 
removal; and moreover, (3) retains sufficient strength and 
flexibility within a wide range of temperatures. 

In other words, the present invention concerns the cleaning 
process of a stained surface of a material, consisting mainly of 
one of the aqueous dispersion composites described below as (a) , 
(b) , and (c), in which the composite is applied on a stained 
surface and dried, and then the staining material adhered to the 
surface is removed by removing the formed continuous film together 
with the composite. 

DESCRIPTION 

(a) An aqueous dispersion composite obtained by a consecutive 



emulsion polymerization of at least 2 monomer components which 
consist of 1 or more than 2 kinds of radically polymerisable 
unsaturated monomers, whereby the difference between the maximum 
and minimum glass transitional temperatures is more than 30 degrees 
C when each monomer is polymerized. 

(b) The mixture of at least 2 aqueous dispersion composites 
obtained by an emulsion polymerization of 1 or more than 2 kinds 
of radically polymerisable unsaturated monomers, whereby the 
difference between the maximum and minimum glass transitional 
temperatures of each polymer is more than 30 degrees C. 

(c) The mixture of the aqueous dispersion composite described in 

(a) and the mixed aqueous dispersion composite described in (b) . 
The present invention uses the aqueous dispersion composite (a) , 

(b) or (c) as described above as a main component. 

The monomer component described in (a) is a mixture of 1 or more 
than 2 kinds of radically polymerisable unsaturated monomers. The 
aqueous dispersion composite (a) is most desirable when each 
monomer component: one which can produce a polymer with the maximum 
glass transitional temperature; and the other with the minimum 
glass transitional temperature, is independently more than 10 
weight % of the total monomer components. 

Furthermore, the glass transitional temperature is described in 
a formula as follows: 
I 

Tg = Tg = glass transitional temp. (K) of 

n^. Wl a mutual polymer 

^~ Wl = percentage of each unsaturated 

1=1 Trl monomer which comprises a mutual 

polymer 





Trl 



n 



glass transitional temp. (K) of 
each unsaturated monomer's 
individual polymer which 
comprises a mutual polymer 
the number of unsaturated 
monomers used 



For the purpose of the present invention, the unsaturated 
monomers which are suitable for the aqueous dispersion composite 
(a), (b) , or (c) include: aliphatic unsaturated hydrocarbons such 
as ethylene, butadiene; halogenated aliphatic unsaturated 
hydrocarbons such as vinyl chloride; aromatic unsaturated 
hydrocarbons such as styrene , divinyl benzene; unsaturated 
carboxylic acids or their esters such as acrylic acid, methacrylic 
acid, maleic acid, or their esters; vinyl acetate or other vinyl 
esters; and allyl alcohol and its organic acid esters; unsaturated 
nitriles such as aery 1 onitri 1 e , etc. Although any one or more than 
two members can be used, <A ethylene unsaturated monomer is 

desirable. It is more desirable to use the <A • /v3 ethylene 
unsaturated monomer whose only reactive group is the unsaturated 
group, and it is especially desirable to use more than 50 weight 
% of one or more than two unsaturated monomers the esters of 
acrylic acid, methacrylic acid, aery 1 onitri 1 e , or 

methacry lonitri le , as compared to the total used unsaturated 
monomers . 

Commonly known emulsifiers can be used for emulsif ication of the 
aqueous dispersion composite (a), (b) or (c). They are: (1) 
anionic emulsifiers such as aliphatic acid salt, high-grade alcohol 
sulfuric acid ester salt, alkyl benzene sulphonate, alkyl 
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naphthalene sulphonate, formalin-condensed naphthalene sulfonic 
acid, dialkyl sulfo succinic acid ester salt, polyoxyethylene alkyl 
sulfo succinic acid monoester salt, polyoxyethylene alkyl sulfuric 
acid ester salt, polyoxyethylene alkyl allyl sulfuric acid ester 
salt, polyoxyethylene alkyl phosphoric acid ester salt; and (2) 
non-ionic emulsifiers such as polyoxyethylene alkyl ether, 
polyoxyethylene alkyl allyl ether, polyoxyethylene aliphatic acid 
ester, sorbitan aliphatic acid ester, polyoxyethylene sorbitan 
aliphatic acid ester, oxyethylene-oxypropy 1 ene block mutual 
polymer, and aliphatic acid monoglyceride . Any one or more than 
two kinds of the aforesaid emulsifiers may be used effectively, and 
their proper usage is between 0.1 and 10 weight % to the total 
unsaturated monomers. Additionally, a protective colloid may be 
used by itself or with an emulsifiers if necessary; moreover, it 
may be possible to obtain aqueous dispersion composites without 
using these protective colloids or emulsions according to 
circumstances . 

As catalysts for emulsion polymerization of an unsaturated 
monomer there are inorganic peroxides such as persulfuric acid 
ammonium, or hydrogen peroxide, and other radical initiators, and 
their proper usage is between 0.01 and 3, and more desirably 
between 0.1 and 1 weight parts to the 100 unsaturated monomer. If 
it becomes necessary to increase the polymerization speed or to 
decrease a reactive temperature while using the peroxides, a redox 
can be made by combining peroxide and metallic compound which 
produces heavy metal ion in the water of a reducing agent such as 



soluble sulphite or ascorbic acid, or sulfuric acid . 

The temperature for emulsion polymerization varies according to 
the kind or composition of an unsaturated monomer, or the kind of 
a catalyst; however, it is usually within the range between 0 and 
100 degree C. 

The proper amount of water for emulsion polymerization is 
usually between 300 and 50 weight parts to the 100 unsaturated 
monomer . 

The aqueous dispersion composite (a) , (b) or (c) can be used for 
this invention as it is, or after adjusting the pH by using a 
control agent consisting of a base or acid, or combined with other 
components . 

Other than the (a), (b) or (c) composite, there are other 
substance which can be effectively used as components of aqueous 
dispersion composites such as an alkaline agent; non-ionic, or 
ionic (anionic and cationic) surface-active agent; noninf lammable 
solvent such as dichloromethane , trichlororethane , or 
trichloroethylene ; water-soluble solvent such as alcohol, glycol, 
or glycolic ether, or other organic solvents; adhesion- enhancing 

agent; drip stopper; flow adjuster; ; ant icorrosive ; 

bubble fighting agent; remover; __ ; or dyes. 

The obtained aqueous dispersion composites can be applied on the 
surface of a stained material with a brush, spray, roller or by 
dipping. It forms a uniform continuous film after dried under the 
normal temperature or by heating. While the formed continuous film 
shows the adhesiveness toward the staining material, it is easily 
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removable from the surface. Moreover, the removal resistance does 
not change according to the length of time lapse between the film- 
forming and removal, and its removal together with the staining 
material is very easy since it retains both sufficient strength and 
adequate flexibility within the wide range of temperature. 

We cannot provide a definitive answer to this invention's 
effective result; however, the one explanation may be that because 
the aqueous dispersion composite (a), (b) or (c) is of a particular 
kind, fluidity of the polymer which forms the obtained film is 
adequately controlled, and that removal resistance does not vary 
according to the time lapse after the film-forming, and further 
that the film retains its flexibility and tensile strength within 
the wide range of temperature because of the existence of a polymer 
which retains enough movement under the relatively low temperature 
and high cohesive force at a high temperature. 

Next, this invention will be explained in detail by using an 
application example; however, its application is not limited to 
this particular example. In addition, a "part" means the part of 
polymer, and "%" means the polymer %. 

Example 1 

First, there are 7 kinds of unsaturated monomer compounds as 
shown below. Inside the ( ) , a calculated figure of glass 
transitional temperature of a polymer obtained by polymerizing 
these compounds is shown. 

(A) Acrylic acid ethyl 10 parts (-22 degree C) 

(B) Acrylic acid ethyl 14.5 parts + acryloni tri le 0.5 parts = 
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15.0 parts (-19 degree C) 

(C) Acrylic acid ethyl 13.9 parts + acrylonitri le 1.1 parts = 
15.0 parts (-15.6 degree C) 

(D) Acrylic acid ethyl 13.2 parts + acryloni tri le 1.8 parts = 
15.0 parts (-11.6 degree C) 

(E) Acrylic acid ethyl 12.4 parts + acrylonitri le 2.6 parts = 
15.0 parts (-6.7 degree C) 

(F) Acrylic acid ethyl 11.3 parts + acrylonitri le 3.7 parts = 
15.0 parts (-0.2 degree C) 

(G) Acrylic acid ethyl 9.9 parts + acrylonitri le 5.1 parts = 
15.0 parts (9.7 degree C) 

We conducted a nitrogen replacement using 104.5 parts of 
deionized water and 3.6 parts of polyoxyethylenenonylphenyl 
sulfuric acid ester ammonium salt in a glass flask equipped with 

a stirrer, thermometer, , nitrogen gas blowpipe and 

backflow cooler. After heating it up to 50 degree C, we added the 
unsaturated monomer (A) and stirred for 10 minutes at the 
temperature of 50 degree C. Thereafter, we began the 

polymerization process by adding 3.0 parts of 20 % persulfuric acid 
ammonium solution and 0.6 parts of 5 % sulphite hydrogen sodium 
solution. 

10 minutes after the initial polymerization, we continued the 
polymerization process by adding consecutively the above 
unsaturated monomer compounds (B), (C), (D) , (E) , (F) , and (G) for 
25 minutes each while keeping the temperature at 60 degree C, and 
at the same time added 5.4 parts of the 5 % sulphite hydrogen 
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sodium solution for 150 minutes. We continued mixing and stirring 
at the temperature of 60 degree C for 60 minutes, and upon 
completion of the polymerization we obtained an aqueous dispersion 
composite . 

Next, the mixture (pH 9) made of 100 parts of the obtained 
aqueous dispersion composite and 0.9 parts of 28 % ammonium water 
solution was applied on the dusted window pane with a roller, and 
then it was dried and removed under the following conditions 
described in the chart 1. In all cases, it was easily removed and 
the staining material such as dust on the glass was completely 
transferred to the film, and as a result the window pane was clean 
and clear. 

Comparative example 1 

Using the same kind of flask used in the Example 1, we conducted 
a nitrogen replacement by adding the 104.5 parts of deionized water 
and 36 parts of polyoxyethy lenenony lphenyl sulfuric acid ester 
ammonium salt. We heated the mixture up to the temperature of 50 
degree C, and then added 10 parts out of the 100 parts of the 
unsaturated monomer compound consisting of combination of an equal 
amount of all the unsaturated monomers used in the Example 1. Then 
after mixing and stirring it at the temperature of 50 degree C for 
10 minutes, we proceeded with the polymerization by adding 3.0 
parts of the 20 % persulfuric acid ammonium solution and 0.6 parts 
of the 5 % sulphite hydrogen sodium solution. 

We raised the temperature to 60 degree C 10 minutes after the 
polymerization had begun and added continuously the other 90 parts 
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of the unsaturated monomer compound and 5.4 parts of the 5 % 
sulphite hydrogen sodium solution for 150 minutes. Upon completion 
of the polymerisation process, an aqueous dispersion composite was 
obtained after mixing and stirring at the temperature of 60 degree 
C for 60 minutes. 

As in the Example 1, the mixture of 100 parts of the obtained 
aqueous dispersion composite and 0.9 parts of 28 % ammonium water 
solution was applied on a dusted window pane and dried and removed. 
The result is shown in the chart 1. 

Chart 1 Results of Example 1 and Comparative example 1 
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Example 2 

Using the same kind of a glass flask used in the Example 1, we 
conducted a nitrogen replacement by adding 135.6 parts of deionized 
water. After raising the temperature to 50 degree C, we combined 
48.0 parts of the mixture which consists of 11.5 parts of 
methacrylic acid methyl and 36.5 parts of acrylic acid butyl (the 
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glass transitional temperature of a polymer obtained by the 
polymerization of the mixture is -32 degree C) , and the unsaturated 
monomer emulsion dispersion liquid which was obtained by mixing 
and stirring 0.48 parts of dodecylbenzene sulfonic acid sodium, 
1.92 parts of polyoxyethy lenenonylphenyl ether, and 160 parts of 
deionized water. After we stirred the mixture for 10 minutes, we 
began the polymerization process by adding 5 parts of 20 % 
persulfuric acid ammonium solution and 1.5 parts of 10 % sulphite 
hydrogen sodium solution. 20 minutes after the initial 

polymerization had begun, we obtained an unsaturated monomer 
emulsion dispersion liquid by combining 49.0 parts of the mixture 
consisting of 17.8 parts of methacrylic acid methyl and 31.2 parts 
of acrylic acid butyl (the glass transitional temperature of a 
polymer obtained by the polymerization of the mixture is -17 degree 
C), and 0.49 parts of dodecylbenzene sulfonic acid sodium, 1.96 
parts of polyoxyethylenenonylphenyl ether and 163 parts of 
deionized water. Keeping the temperature at 60 degree C, we added 
15 parts of 10 % sulphite hydrogen sodium solution continuously for 
10 minutes. After 10 minutes of polymerization at 60 degree C, we 
further continued polymerisation by adding consecutively 15 parts 
of 10 % sulphite hydrogen sodium solution and an unsaturated 
monomer emulsion dispersion liquid obtained by mixing and stirring 
48.0 parts of a mixture of 26.0 parts of methacrylic acid methyl 
and 22.0 parts of acrylic acid butyl (the glass transitional 
temperature of a polymer obtained by the polymerization of the 
mixture is 8 degree C), 0.48 parts of dodecylbenzene sulfonic acid 
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sodium, 1.92 parts of polyoxyethylenenonylphenyl ether and 16.0 
parts of deionized water at the temperature of 60 degree C for 40 
minutes. After 10 minutes of mixing and stirring at 60 degree C, 
we obtained an unsaturated monomer emulsion dispersion liquid by 
mixing 55.0 parts of the mixture of 35.7 parts of methacrylic acid 
methyl and 19.3 parts of acrylic acid butyl (the glass transitional 
temperature of a polymer obtained by the polymerization of the 
mixture is 26 degree C), and 0.55 parts of dodecy lbenzene sulfonic 
acid sodium, 220 parts of polyoxyethylenenonylphenyl ether and 18.3 
parts of deionized water. Keeping the temperature at 60 degree C, 

we added parts of 10 % sulphite hydrogen sodium solution 

continuously for 10 minutes and continued polymerization. After 
mixing and stirring for 60 minutes at the temperature of 50 degree 
C, we obtained an aqueous dispersion composite. 

5 parts of 10 % sodium hydroxide solution and 5 parts of butyl 

cellosolve as a as well as cleaning facilitator and 3 % 

hydroxyethyl cellulose solution as a adhesive power enhancer were 
also added to 100 parts of an aqueous dispersion composite. The 
obtained aqueous dispersion composite was applied with a roller to 
a stainless steel board stained with oil and carbide for having 
being placed around a kitchen stove. The drying and removal were 
conducted under the same conditions as shown in the chart 1 of the 
Example 1. In all cases, the stain was easily and completely 
removed together with the composite. The conditions and results 
are shown in the chart 2. 

Comparative example 2 
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276.6 parts of unsaturated monomer emulsion dispersion liquid 
was obtained by equally mixing and stirring all the unsaturated 
monomers listed in the Example 2, an emulsifier, and deionized 
water, i.e., 91 parts of methacrylic acid methyl, 109 parts of 
acrylic acid butyl, 2 parts of dodecy lbenzene sulfonic acid sodium, 
8 parts of polyoxyethy lenenony lpheny 1 ether, and 66.6 parts of 
deionized water. 

In the same kind of glass flask used in the Example 2, 135.6 
parts of deionized water was inserted and nitrogen replacement was 
conducted. At the temperature of 50 degree C, 27.7 out of 276.6 
parts of the above mentioned unsaturated monomer emulsion 
dispersion liquid was added and mixed and stirred for 10 minutes. 
Subsequently, we proceeded the polymerization process upon adding 
5 parts of 20 % persulfuric acid ammonium solution and 0.6 parts 
of 10 % sulphite hydrogen sodium solution. After 20 minutes into 
the polymerization process, the remaining 248.9 parts of the above 
mentioned unsaturated monomer emulsion dispersion liquid and 5.4 
parts of 10 % sulphite hydrogen sodium solution were added and 
polymerized for 180 minutes at the temperature of 60 degree C. An 
aqueous dispersion composite was obtained upon completion of 
polymerization process after continuously mixing and stirring for 
60 minutes at the temperature of 60 degree C. 

Under the same condition in the Example 2, after a butyl 
cellosolve and hydroxyethyl cellulose solution were added, the 
aqueous dispersion composite was applied on the stained stainless 
steel board which had been placed around the kitchen stove with a 
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roller. The resulted are shown in the following chart 2. 
Chart 2 Results of Example 2 and Comparative example 2 
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004158240 WPI Acc No: 84-303779/49 

XRAM ACC No: C84-129463 

Cleaning surface of material by applying film-forming aq. dispersion 
compsn. , drying and peeling off film 

Patent Assignee: (JAPC ) NIPPON SHOKUBAI KAGAKU 

Patent Family: 

CC Number Kind Date Week 

JP 59189200 A 841026 8449 (Basic) 

JP 88040480 B 880811 8836 

Priority Data (CC No Date) : JP 8362265 (830411) 

Abstract (Basic) : JP 59189200 

Process comprises (a) applying a film ag. dispersion compsn. on 
the surface of the material, (b) forming drying the compsn.; and (c) 
peeling off the pbtd. continuous film together with staining material 
adhered to the surface of the material. 

Aq. dispersion compsn. comprises (a) aq. dispersion prepd. by the 
consecutive emulsion polymerisation of at least 2 radically 
polymer isable unsatd. monomer by selecting the monomers such that the 
difference between the max. Tg and the min Tg of polymers obtd. by 
polymerising each monomer alone is at least 30 deg.C; (b) a mixture of 
at least 2 aq. dispersions obtd. each by the emulsion polymerisation 
of at least 2 radically polymer isable unsatd. monomers where the 
difference between the max. Tg and the min Tg of polymers contained in 
each aq. dispersion is at least 30 deg.C, or (c) an aq. dispersion 
obtd. by mixing the aq. dispersion (a) and (b) . 

Suitable unsatd. monomers include aliphatic unsatd. hydrocarbons 
such as ethylene, butadiene, etc., aromatic unsatd. hydrocarbons, such 
as styrene, divinyl benzene, etc., unsatd. carboxylic acids or their 
esters such as acrylic acid, maleic acid, or their esters, vinyl 
acetate, or other vinyl esters, allyl alcohol and its organic acid 
esters unsatd. nitriles such as acrylonitrole, vinyl ethers, etc. 

USE/ ADVANTAGE - Continuous film obtd. by applying the prod, to the 
surface of a material (e.g. glass plate) has superior adhesive property 
to staining materials and simultaneously a moderate peelability from 
the surface of the material to be cleaned. The peeling strength of the 
film is maintained at almost a fixed value for a range of time from 
film-formation up to peeling. The strength of the film is held 
sufficiently high without deterioration of its moderate softness. §(6pp 
Dwg.No.0/0)@ 
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